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havenworth, Kansas : floating ice on the river, 6th to l l th ,  
B d  to 24th, 27t11, 28th; river frozen, 12th to lrjth, 17th to 
2lst. 

MwcelZalreowr.-Mr. Win. Q. Yetter, voluntary observer a t  
Catawissa, Columbia county, Pennsylvania, reports that navi- 
gation on the north branch of the Pennsylvania canal was 
closed by ice on the 7th. 
Mr. Geo. S. Triiluan, voluntary observer at Genoa., Name 

county, Nebraska, reports that the unusually mild weather dur- 
ing the last half of December caused the ice to break up in the 
Loup and Platte Rivers ; considerable da.mage was done to the  
bridges at  Columbus, Platte county. 

FLOODS. 
Oalifornk-San Francisco: the heavy rainfall of the Slst 

caused considerable dama,ge by fldorl; in some parts of the 
city the water was four feet deep; cellars in the business por- 
tion of the city were flooded, damaging the goods contained iu 
them, and entailing a 108s of several thousand dollars. 

Delta, Shasta county: the railroad track was washed out a t  
numerous places between Tunnel No. 5 and Delta on the 25th ; 
the Sacramento River, and all streams, are unusually high. 

Yreka, SiNkiyou couuty: the  streams overtlowed in conse- 
quence of the heavy rains of the 94th and 25th. 

Redcling, Shasta county : the Sacramento River rose eighteen 
feet on t h e  94trh, and was higher than at  any time since 1880. 
Considerable damage was doue along the line of the railroad 
in  this vicinity. 

Marysville, Yuba county: the Puba River reached a height 
of fourteen feet on the !25tb, the highest point reached this sea- 
son ; the Feather River was also correspondingly high. 

Weet Virginia.-Grantsville, Calhoun county : a sudden rise 
in the West Fork, a tributiwy of the Little Kanawha Rirer, on 
the 29th, caused a great ainount of damage ; the Pennsglvnnia 
Lumber Company lost two saw-mills and $10,000 worth of 
1 umber. 

Norfolk, Virginia: an iiniisually high tide occiirred on the 
morning of the 2d, flooding the lower part of the city. 

Indisnola, Texas: a very high tideoccurred on the 13th;  the 
flata and lower part of the town were submerged. 

Cohasset, Norfolk county, Massachusetts : an unusually high 
tide occurred on t h e  26th ; much damage waa done to property 
along the shore. ’ 

Na.ntasket,Norfolk counts, Massachusetts : the water reached 
8 higher point on the 26th than during the unusually high tides 
of November, 1883. 

Sandwich, Barnstable county, Massachusetts : the highest 
tide ever known occurred on the 96th. Many streets were 
flooded to the depth of eight feet, doing much damage. 

Very high tides occurred a t  Gloucester aiid Rockport, Essex 
county , We1 I fleet, Barn st able wiin ty , H i nghani, Pl~niou th 
count-y, MasNachusetts, on the 26th, causing much damage 
along the coast. 

Norfolk, Virginia : t he  highest tide since 1876 occurred on 
the 26th. 

Cape Henry, Virginia : the highest tide in seven years oc- 
curred on the 26th. 

Kitty Hawk, North Carolina: the tide of t h e  26th was the 
highest that lias occurred in forty years; the  sea-mast tele- 
graph line wm waslied away in places, and much damage done 
to property in the vicinity of Oregon Inlet, North Carolina, 
where a dwelling house was carried ofT its foundation ; a large 
number of cattle were also lost. 

High tides were also reported, as follows : 
Eastport, Maine, 34th to 27th. 
Boston, Massachusetts, 36th. 
New Haven, Connecticut, 14th. 
Ocean City, Maryland, 96th. 
Chincoteague, Virginia, lst, 2d. 
Fort Macon, North Carolina, 4th, 9th, 25th, 26th. 
San Francisco, California, 2lst. 

HIGH TIDES. 

LOW TIDES. 
Chincoteague, Virginia, 20th, 21st. 
Cedar Keys, Florida, 22d. 
Indianola, Texas, 14th, 15th, 16th. 

VERIFICATIONS. 
INDICATIONS. 

The detailed comparison of the tri-daily indications for 
districts east of the Rocky Mountains during December, 
1886, with the telegraphic reports for the  succeeding thirty- 
two hours, shows the general merage percentage of verifi- 
cations to be 81.73 per cent. The percentages for the four 
elements are : Weather, 85.84; direction of t h e  wind, 79.25; 
temperature, 77.22 ; barometer, 87.94 per cent. By.geograph- 
ical district+ they are : For New England, 89.40; , middle At- 
lantic states, 85.17 ; south Atlantic states, 84.50 ; ewtern 
Gulf states, 83.78; western Gulf states, 80.14; lower lake 
region, 80.39; upper lake region, 80.76; Ohio Vallej arid Ten- 
nessee, 81.88; upper Mississippi valleg, 82.07 ; Missouri Valley, 
75.9s. There were six omissions to predict, out of 3,221, o i  
0.19 per cent. Of t h e  3,1215 predictions that hare been made, 
one hundred and twenty-six, or 3.92 per cent., are considered 
to have entirely fa.iled; one hundred and forty-nine, or 4.63 
per cent., were one-fourth rerified; four hundred and sixty- 
nine, or 14.59 per ceut., were one-half verified; four hundred 
and sisty, or 14.31 per cent., were three-fourths verified; 
9,011, or 69.65 per cent., were fully rerified, so far 88 can be 
ascertained from t h e  tri-daily reports. 

The percentages of indications rerified for the Pacific comt 
districts, are as follows: General average, 75.71. By elements 
they are : E’or weather, 8L.89; wind, 7091; temperature, 74.30. 
By districts they are : North Pacific coast region, 70.46; mid- 
dle Pacific coast region, 77.49; south Pacific coast region, 
79.54 per cent. 

The general average percentage of verifications for all dis- 
tricts is 80.93 per cent. 

The percenta.ges of verifications of special predictions for 
certain localities are, as follows : 

Bdtimore, ,Maryland, 90.35; Wmhington City, 83.33; Erie, 
Pennsylvania, 66.94; Boston, Massachusetts, 75.01 ; New 
Hareti, Connecticut, 77.42 ; Portland, Maine, 75.81 ; Albany, 
New York, 78.33 ; Pittsburg, Pennsylvania, 64.92; Cincinnati, 
Ohio, 71.77; Louisville, Kentucky, 70.16 ; Columbus, Ohio, 
75.81 ; Cleveland, Ohio, 65.32; Indianapolis, Indiana, 77.60; 
Oswego, New York, 78.63; Bochester, S e w  York, 79.44; Buf- 
falo, New York, 77.03; Milwaukee, Wisconsin, 74.59; Chicago, 
Illinois, 80.74 ; Detroit, Michigan, 73.98; Toledo, Ohio, 74.29; 
Sonclnsky, Ohio, 75.00; Cairo, Illinois, 77.02 ; Saint Louis, 
Missouri, 81.50; Memphis, Tennessee, 15.81 ; Shrereport, 
Louisiana, 76.81 ; Iowa, 72.54 ; Tennessee, 84.68; Floriils 
(thirteeu d a p ) ,  ‘30.38 ; Omaha., Nebraska (twen ty-seven dajs), 
86.11 ; Arkansas (twentyseven days), 84.43; Goorgia (twenty- 
seven days), 90.28; New York City (thirty days), 78.33; Phila- 
delphia, Pennsylvania (thirty diqs), 81.67 ; Colorado, 68.95. 

CAUTIONARY STGNALS. 
During December, 1885, one hundred and fifty-seven cau- 

tiona,ry signals were ordered. Of these, one hundred aiid 
forty-six, or 92.99 per cent., were justified by winds of twenty- 
five miles or more per hour, at or within one hundred miles of 
the station. Sereuty4hree cautionary off-shore signah were 
ordered, of which number, fifty-nine, or 80.83 per cent., mere 
 full^ justified, both as to direction and velocity; seventy-one, 
or 97.35 per cent., were justified as to direction ; and sixty, or 
BS.19 per cent., were justified as to velocity. Two northwest 
Rignnls were ordered, both of which were julltifled as to direo- 
tion and ve1ocit.y. Two hundred and thirty-two signals of all 
kinds were ordered, two hundred and seven, or 89.22 per cent., 
being fully justifled. , TheNe do not include signals ordered a t  
display stations where the  velocity of the mind is only esti- 
mated. Of the above ca.utiona.ry off-shore signals, nineteen 
were changed from cautionary signals. Nine signals were 
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ordered late. I n  ninety-three cases, winds of twenty-five miles 
or more per hour were reported for wliicli no signals were 
ordered. 

COLD-WAVE SIGNALS. 
During the month there were one hnndred and forty-nine 

cold-w;we signals displayed. Of these, one hundred and thirty- 
nine, or 93.29 per cent., were juxtified. 

RAILWAY WEATEER SIGNALS. 
Prof, P. H. Mell, jr., director of the L6Alabania Weather 

Service," in 'the report for Deceiiiber, 1805, states : 
The verifications of predictions for the whole area \VR;Y SR per cent. for 

tern erature, and 100 per cent. for weat.lier. 
"&e following roads coin wise this svstern : Western of Alabanin ; South and 

North ; Montgomery and hobile ; Edobile and Girard ; Georgia Pacific ; East 
Tennessee, Virginia and Georgia system in Alabama ; Meniphis and Uisrles- 
ton - Colunihus Western ; Alabania Great. southern ; .At.lanta and mest. h i n t  
of deorgia; Northeastern of Georgia ; Atlanta and C!harlotte Air h e  ; West- 
ern and Atlantic ; Georgia : East Tennea$ee, Virginia and Uwrgin .rystem in 
Georgia ; and Savannah, Florida and Western. 

ATMOSPHERIC ELECTRICITY. 

Auroral displays occurred cliiriiig December, as follows : 
Fort Totten, Dakota: an aurord arch of 5 5 O  altitnde and 

1000 azimuth was observed at  9.90 1). ni. of the lst, the display 
lasting until 4.30 a. m. of the Sd. 

Fort Sully, Dakota: R faint aiiroria, extending from N O o  to 
195O azimuth, with a.n altitnde of 5O, wwobserved from 11.25 
p. m. to midnight of the 1st. 

Escana.ba, Michigan : an auroral display ~ ' 8 s  visible from 
9.33 to 10.58 p. ni. of the  lst,  consisting of a (lark segment of 
1 5 O  altitude, bordered by a hright yellow a.rch 5 O  in width. 

Mount Washington, New Hainpshire : a faint auroral light 
was observed at  9.30 p. ni. of the 1st ; it gradually increased in 
exteut nntil 10.10 p. m., when it reached its niarimuni of 40O 
azimuth with a.n altitude of 4 O ;  streamers of a light green 
color were seen at  intervals. 

Bismarck, Dakota: an auroral light of R pale yellow color 
was observed at  10.45 p. m. of the 1st having a.n altitude of 
5O, and extending from 135O to 536O azimut,Ii; the a.rch was 
uniform nud well defined; no dark wegment was obserred. 

Manistique, Schoolcraft county, Michigan : a moderate auro- 
ral arch was observed from 8.30 to 10 p. m. of the lst,  having 
an altitude of loo to 15O and extending from l'iOo to 215O 
azimuth. 

Saiut Vincent, Minnes0t.a : an mrora was observed at  9.30 
p. m. of the lst, consisting of a pile, indistinct arch resting 
on a dark segment of 25O altitude, and extending from l6Oo to 
350° azimuth. 

Burlington, Cliitteiiden county, Vermont: an aurora of' a 
light straw color was observed from 12.30 to 1.30 a. m. of the 
6th. 

Portlwd, Maine : an a.iirora mas observed from 9.40 to 11.45 
p. m. of the  6bb, consisting of am arch 5 O  iu a,ltitnde and 8 5 O  

azimutb; i t  faded away at  10.30 p. m., aud reappeared a few 
moments h e r  as an irregula,r arch, with two streamers, of 
about 30° altitude, ltaving but a slight iuotion. 

Cambridge, Middlesex county, Massac1iusett.s : a low auroral 
arch, above a clerk segment, was observed on the Gth. 

Duluth, Miunesota: an auroral light, of a. pale white color, 
having 8.11 altitude of 20O m d  extending from 160° t.o 230° 
ezimut.h, was observed at  8.30 p. m. of the 6th. At 9.45 p. m. 
the color changed to a light green. 

Saint Paul, Minnes0t.a: R h i n t  auroral light, of ;t whitish 
color, was observed in the northelm horizon on the 6th. 

Seint Vincent, Minnesota : an-auront was observed at  7.20 
p. m. of the 6th ; i t  consisted of a pale wliitisli arch about 5O in 
width, and extending from l6Oo t80 27O0 azimuth, *ith an ahi- 
tude of 30°; the lower edge of the arch was well defiued, 
beneat.h which a dark segnieiit was pla,inly visible. The dis- 
play continued until daylight oftlie 7th. 

Tatooali Islnncl, Washington Territory : :in iiurora- was ob- 
served from 2.15 to 4.00 a. ni. of the 7tl1, coiisistiiig of a bluish- 

AURORAS. 
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white cdor of Eo altitade, with R few sleiicler beams shooting 
up to an altitude of 15O; the arch was bounded on the and 
west by dense stratus clouds. 

Mmistique, Schoolcraft county, Michigan : an aurora, hav- 
a moderate cliffused light,, was observed at 12.18 a. m. of the 
Sth, ha,ving an altitude varying froni So to 33O aud 160° to 220° 
azimuth. The display lasted un til daylight. 

Escanaba, Michigan : au ai1Writ of a palo yellow color was 
observed at  9.19 p. m. of the 6th ; the display was very faint, 
and disappeared at 11.49 p. in. 

Prairie du Chien, Crawford coiiuty, Wiscousin : an aurora of 
a whitish color, low in the sky, and 9O emt of the  magnetic 
pole, warns observed from 9 to 10 p. m. ofthe 6th. 

Saint Vincent, Minnesota : a hin t  auroral light wax observed 
in the north at  7.45 p. ni. of the 7th, continuing nntil sfter 
iiiidnigli t. 

Fort Totten, Dakota : an auroral (lisplay was visible from 9 
1'. m. of the 8th to 3 a. III. of the 9th, consisting of two arches 
of 15O and 20°, reaching iks masimnm intensity at 3 a. ni. 

Soint Vincent, Minnesota : an aiirora., consisting of two 
parallel arches aboiit 3O q m t ,  and exteucling from 150O to 260° 
iwiniuth, with an altitude of 20°, was observed at 8.15 p. m. 
of the 8th. The lower arch was well defined, while the upper 
one wa.s somewhat indistinct. The display continued until the 
morning of the 9th. 

Other auroral displitys were observed during the month, as 
follows : 

1st.-Mackinaw City a,nd Traverse City, Michigan ; Gardi- 
ner and Kent's Hill, Maine; Winnipeg, Manitoba ; Sydney, 
Nova Scotia; Cha,rlottetown, Prince Edward's Island. 

2d.-Mnckinam City, Michigan ; Winnipeg, Manitoba. 
4th.-Winnipeg, Manitoba. 
6th .--Em barras, Wisconsin. 
Gth.-Bostm, Massachusetts ; Escanaba, Michigan ; Moor- 

head, Albert Lea, sncl Sherburne, Minnesota; Fort Benton, Mon- 
ta.na; Webst.er and Fort Totten, Da,kota ; Bancroft, West 
Union, atld Cresco, Iowa; Gardiner, Corniab, and Kent's Eill, 
Maine ; Nrtshua, New Eampshire ; Embarrrls and Madison, 
Wisconsin ; Winnipeg, Manitoba; Sydney, Nova Scotia; 
Charlottetown, Prince Edward Isla.nc1. 

7th.--Ma.rquette, Michigan ; Moorhead, MinneRota; Inde- 
pendence, Iowa ; Gardiuer, Kent's Hill, Cornish, and Orono, 
Maine ; Cambridge, Westborough, a.nd Fall River, Nassachu- 
setts ; Newport, Vermont ; Embarras, Wisconsin ; Toronto, 
Ontario; Sydney, Nova Scotia,. 

8th.-Fort Totten and Webster, Dakota; Orono, Maine; 
Winnipeg, M ani toba. 

9t.h.-Eent"s Eill, Maine. 
17 t h, 26t.h, 29 th.- Winni peg, Mmitoba. 
30th.-Lansing, Michigan. 

Thunderhtorms were reported i n  the various states and terri- 

Alabnmn.-Mobile and Greensborough, 8th ; Montgomery 

A,tbona.--Port Apache and Tucson, 8th ; Fort Grant, 7th, 

Arkatisaa.-Little Rock and Lead Hill, 8th. 

Florida.-Archer, Sd, 9th, 13th, 26th ; Sanford, 2d, 10th ; 
Tallahassee, Jacksonville, and Cedar Keys, 9th ; Key West, 9tb, 
14th ; Pensacola, 13th. 

OeorcJia.-Atlanta~ aud Samnnah, 9th. 
IZlinoie.-Windsor, 4tb, 8th ; Cairo, Anna, Bunker Hill, and 

Collinsville, 8th ; Chicago, 9th. 
lisclinna.--Qreencastle, Indianapolis, and Terre Haute, 8th. 
Louieiccna. -Point Pleasant and Bhreveport, 8th ; Grand 

Cotea,u, 13th; New Orleans, 13th; Morgan City, 24th. 
&&%m?hWet2s.-Fa11 River, 19th. 
1CfSs8ies~ppi-Vicksburg, Sth, 9th. 
~ieeowS.-CentreviIle, 9th. 
Ne10 ilfm:co.-Sam. FB, 97th. 

THUNDER - Sl'ORHS . 
tories, as follows : 

and Birmingham, 9th. 

8t.h ; Fort Bowie, 27th. 

coloraao.-Montroae, 31st. 


